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That this assumption (2) is purely geometrical, becomes at once obvious, when it is noticed that the argument relates solely to the distribution in space of certain quantities at a particular instant of time. And it appears that the questions as to whether the assumed distinctions are possible under any distributions, and, if so, under what distribution, are proper subjects for geometrical solution.
On putting aside the apparent obviousness of the assumption (2), and considering definitely what it implies, the necessity for further definition at once appears.
The mean-component-velocity (it) of all the molecules in the immediate neighbourhood of a point, say P, can only be the mean-component-velocity of all the molecules in some space (S) enclosing P. u is then the mean-component-velocity of the mechanical system enclosed in S, and, for this system, is the mean-velocity at every point within S, and, multiplied by the entire mass within S, is the whole component momentum of the system. But according to the assumption (2), u with its derivatives are to be continuous functions of the position of P, which functions may vary from point to point even within S] so that u is not taken to represent the mean-component-velocity of the system within S, but the mean-velocity at the point P. Although there seems to have been no specific statement to that effect, it is presumable that the space S has been assumed to be so taken that P is the centre of gravity of the system within S. The relative, positions of P and 8 being so defined, the shape and size of the space S requires to be further defined, so that u, &c., may vary continuously with the position of P, which is a condition that can always be satisfied if the size and shape of S may vary continuously with fche position of P.
Having thus defined the relation of P to S and the shape and size of the latter, expressions may be obtained for the conditions of distribution of u, for which X (M%) taken over S will be zero, i.e., for which the condition of mean-momentum shall be satisfied.
Taking Sl9 ul} &c., as relating to a point Pl and S, u, &c., as relating to P, another point, of which the component distances from Pl are x, y, z: Pl is the C.G. of Si, and by however much or little S may overlap S19 S has its centre of gravity at x, y, z, and is so chosen that u, &c., may be continuous functions of x, y,z\ u may, therefore, differ from u, even if P is within S^ Let u be taken for every molecule of the system S^ Then according to assumption (2), 2 (Mu) over Sl must represent the component of momentum of the system within SL, that is, in order to satisfy the condition of mean-momentum, the mean-value of the variable quantity u over the system & must be equal to u^ the mean-component-velocity of the system S1} and this is a condition which, in consequence of the geometrical definition already